& Key message Radial growth of silver and red maples was investigated across three forests in northwest Ohio following the outbreak of the invasive emerald ash borer. The growth response of maples was driven by an advancement in canopy class and disturbance severity. & Context Forest disturbances resulting in species-specific diffuse mortality cause shifts in aboveground and belowground competition. This competition may differentially affect nonimpacted trees, depending on crown class, disturbance severity, and species-specific responses. & Aims The purpose of this study is to elucidate the primary drivers of silver and red maple (Acer saccharinum and A. rubrum) growth following emerald ash borer (EAB, Agrilus planipennis)-induced ash tree (Fraxinus spp.) mortality in riparian forests of northwest Ohio. & Methods Using dendroecological approaches, we analyzed the pattern of radial growth in red and silver maples in conjunction with the EAB outbreak.
Introduction
Disturbance agents alter forest successional dynamics, forcing remaining species to fill the niche(s) created after disturbance. Winners and losers are governed in part by species interactions, environmental conditions, differential species performance, and lottery competition (Gleason 1917; Waring and Running 2010; Flower and Gonzalez-Meler 2015; Lienard et al. 2015) . Forest pest disturbances that target specific genera differ from abiotic disturbances (e.g., wind throw, flooding, or fire), which can occur rapidly and randomly affect trees of any genus. Such differences between biotic and abiotic Handling Editor: Aurelien SALLE Contribution of the co-authors Kyle Costilow and Dr. Charles Flower conducted the field work; Dr. Kathleen Knight supervised the MS thesis. All co-authors shared equally in the data analysis and preparation of the manuscript.
disturbances may result in new and unique successional trajectories (Flower and Gonzalez-Meler 2015) . Forest responses to disturbances such as the emerald ash borer (EAB, Agrilus planipennis Fairmaire) and other diffuse mortality agents vary with the magnitude, severity, and type of disturbance. These disturbances alter the successional trajectory and productivity of the affected forests, with considerable ramifications for their future diversity and structure (Denslow 1980; Forrester et al. 2003; Kurz et al. 2008; Schäfer et al. 2010; Flower et al. 2013a; Flower and Gonzalez-Meler 2015) . In part because of reduced belowground competition for nutrients and reduced aboveground competition for light (Foster et al. 2012) , nonhost residual tree species will benefit from such disturbances. Previous research has found that in forests of the western USA, eruptive bark beetle outbreaks that impact conifers have led to the rapid release of co-occurring aspen (Populus tremuloides Michx.) (Bretfeld et al. 2015 ); yet, the impacts of natural disturbance severity on such releases remain largely unknown particularly in deciduous mixed-species temperate forests. A study by Zhang et al. (1999) in mixed Douglas-fir (Pseudotsuga menziesii (Mirb.) Franco), subalpine fir (Abies lasiocarpa (Hook.) Nutt.), and interior spruce (Picea spp.) stands of British Columbia, Canada, highlights a pattern of above-average growth in Douglas-fir that is attributable to severe outbreaks of spruce beetle (Dendroctonus rufipennis (Kirby)). In mountain pine beetle (MPB, Dendroctonus ponderosae Hopkins)-impacted regions of central British Columbia, the radial growth of residual tree species has shown positive responses to the MPB-induced mortality (Hawkins et al. 2013 ). However, the enhanced growth in these MPBimpacted systems has been dominated by understory relative to overstory trees and young stands (<80 years old) relative to older stands (>80 years old) (Hawkins et al. 2013) . With an estimated 7.5 billion ash trees in the continental USA (Flower et al. 2013a ), many of which occur in the ecologically sensitive riparian areas, EAB could drastically alter the structure and composition of temperate forests of the eastern USA which are witnessing increasing maple (Acer spp.) dominance (Abrams 2005; Hart et al. 2012) .
Emerald ash borer is a wood-boring insect from eastern Asia that selectively targets trees in the genus Fraxinus and likely other species in the family Oleaceae (Cappaert et al. 2005; Cipollini 2015) . EAB was accidently introduced to the Detroit, Michigan, USA, region in the 1990s and was subsequently discovered in 2002 (Haack et al. 2002; Siegert et al. 2014) . EAB has rapidly spread from its epicenter to 30 eastern US states and two southeastern Canadian provinces (USDA-APHIS 2016). Despite foliar feeding by adults, the most devastating life stage of the insect is its larval form (Anulewicz et al. 2008; Flower et al. 2013b) . Larvae emerge from eggs deposited onto stems and branches and bore through the tree's bark, feeding on the tree's phloem (Lyons et al. 2005) . At high-enough densities, the serpentine galleries created by larvae disrupt water and nutrient flow and eventually girdle the tree, resulting in the tree's mortality (Flower et al. 2011 (Flower et al. , 2013b .
Forests near the epicenter have exhibited significant loss of canopy ash, with cases reporting over 95 to 99% ash mortality (Kashian and Witter 2011; Knight et al. 2012; Flower et al. 2013a ). In conjunction with this EAB-induced ash mortality, maple and elm (Ulmus spp.) have exhibited the highest relative growth rates, indicating potential growth responses in post-EAB forests (Flower et al. 2013a ). Yet, these high growth rates may be more indicative of species-specific characteristics than post-disturbance responses, suggesting the need for dendroecological approaches to untangle shifts in growth dynamics.
The objectives of this study were twofold. First, we were interested in quantifying the radial growth response of silver and red maple (Acer saccharinum L. and A. rubrum L.) to the EAB-induced ash decline in northwestern Ohio (Fig. 1) . Maples are not only of high ecological importance in riparian forests of Ohio but also the most prevalent genus after Fraxinus spp. within the study sites. Second, we sought to determine which specific characteristics (i.e., forest, initial crown class, changes in crown class, or disturbance severity) explained red and silver maple growth release during the EAB disturbance.
Material and methods

Study site and experimental design
This research was conducted in 13 permanent research plots established in 2005 across three green ash (Fraxinus pennsylvanica Marsh.)-dominated forests in northwestern Ohio: Oak Openings Metropark (n = 3), Fallen Timbers Metropark (n = 4), and Maumee Bay State Park (n = 6) ( Fig. 1 ; also see Flower et al. 2013a for a more detailed site description). These forests lie in the western region of Ohio's Huron-Erie Lake Plain physiographic region near the historic Great Black Swamp (Brockman 1998 ) and exhibit glacial lake sediments and similar hydrological conditions; see Table 1 for additional forest stand characteristics. The permanent forest plots (11.28 m radius) are located~100 km from the epicenter of the EAB infestation and aside from the presence of ash in the canopy were randomly placed >50 m apart within the same forest stand. Plots were annually monitored for tree growth (all trees >10 cm diameter at breast height; DBH 1.37 m) and crown class (dominant, codominant, intermediate, and suppressed; as per Oliver and Larson (1996) ). From DBH, we computed the relative basal area of ash, which we use synonymously as the proportion of canopy disturbed through EAB-induced ash dieback (i.e., disturbance severity).
In order to assess the progression of EAB and the health of ash trees, we annually assessed ash trees (n = 526) for their ash canopy condition (AC; a visual canopy health classification tightly linked to EAB larval gallery cover). Ash canopy condition (or canopy health) is assigned to one of five categories, where a 1 is healthy and a 5 is dead, described in more detail in Flower et al. (2013b) and Smith (2006) . Additional EAB symptoms such as D-shaped galleries, epicormic sprouting, and woodpecker damage were also counted annually (for more information on these monitoring approaches, see Fig. 1 Map of the study site locations (main panel) and Ohio (inset) denoting the physiographic regions (from Brockman, 1998) Knight et al. (2014) ). Exit holes from all ash trees >10 cm DBH were counted annually in a window on each stem between 1.25 and 1.75 m in height.
In the spring of 2011, we identified two release groups from the crown class data. Maples that showed crown class advancement between 2005 and 2010 were assigned to the "crown advancement" (CA) group. Those that did not advance in crown class were assigned to the "non-crown advancement" (NCA) group. Trees in the CA group (n = 36) had changed crown class in one of six ways: from suppressed to either intermediate, codominant, or dominant; from intermediate to either codominant or dominant; or from codominant to dominant. An advancement in crown class indicates that the canopy of the CA trees received greater sun exposure due to the death of surrounding trees (see Fig. 2 ). An increase of two levels (e.g., from suppressed to codominant) was rare within the sample population, occurring in three of the 36 CA trees. Maples in the NCA group largely remained in the same crown class (n = 32) or declined in crown class (n = 4) within the 5-year observation period. Additionally, we excluded trees recorded as dominant in 2005 because we would expect no significant change in the allocation of light resources for these individuals as ash mortality transpired. Individual silver (n = 34) and red (n = 38) maples were initially paired in a random fashion such that CA and NCA pairs were selected from within each forest and to correspond with a tree of the same 10-cm DBH class. As such, there was no size difference between trees in the CA and NCA groups.
To assess changes in the pattern of red and silver maple radial growth in conjunction with the EAB outbreak, 5-mm increment cores (extracted with a 50-cm increment borer, Haglöf Sweden, Långsele, Sweden) were collected in August of 2011 (at breast height, 1.37 m) from either the east or west side of 72 maples. All sampled trees were free from signs of physical injury, symptoms of disease, and insect damage. Each core was air-dried in paper straws, mounted, and progressively sanded from 200-to 500-grit sandpaper (Stokes and Smiley 1968) . Annual radial increment growth from 1982 to 2010 was measured using WinDENDRO™ (v.2002a Regent Instruments Inc., Quebec City, Canada, 2003 , with a measurement precision of 0.01 mm. For brevity, only data from 1990 to 2010 is presented herein. Statistical crossdating approaches have typically been deployed in scenarios where trees are dead and the year of the last growth ring is unknown, or when trying to recreate historical disturbance events or the influences of abiotic factors which result in small anomalies in growth. Formal crossdating analysis was not necessary in our study as the trees were all alive when they were cored, so the final year of growth was known. The measured ring-width series were plotted with skeleton plots, and all ring width series were visually cross-dated (Fritts 1976; Jones et al. 2009 ). The presence of a drought in 1988 (Palmer drought severity index of −4.06) was used as a pointer year, and radial growth in 83% of the study trees were impacted by this drought (mean annual growth increment was reduced by 29%). Measurements of several cores with poor or indistinguishable growth rings were enhanced through dying with phloroglucinol, which stains lignin red while leaving the cellulose unstained (Stokes and Smiley 1968) . Furthermore, as the focal area across northwest Ohio was relatively small and topographically uniform, we assumed that any climatic influence was similar for all stands and samples. As such, we assume that variability in tree growth was not a climate change impact but instead associated with the impact of EAB-induced ash mortality.
Because of the distance between sites and the nature of EAB dispersal, not all sites became infested with EAB in the same year. Therefore, "pre-EAB" and "post-EAB" periods were determined at the plot level from the presence of EAB exit holes and other EAB symptoms (i.e., woodpecker damage and plot-level canopy thinning greater than AC condition 2). Pre-EAB growth was calculated as the average annual growth increment during the 5-year period prior to EAB arrival. The post-EAB period was the number of years following EAB arrival, and post-EAB growth was the average annual growth increment across this period. As EAB-infested trees have been Fig. 2 Idealized forest profiles depicting a pre-disturbance community (A) and a post-disturbance community (B). In the pre-disturbance community, note that three sub-canopy maple trees (shaded grey) are suppressed (S) by adjacent live trees. In the post-disturbance community, the tree on the left remains suppressed (or does not exhibit crown class advancement, NCA, because its neighbors remain alive), while the previously suppressed tree in the middle moves from suppressed to intermediate and the previously suppressed tree on the right had its neighbors die and subsequently it is no longer suppressed, but codominant (C, and thus these two trees exhibit crown class advancement or CA) linked to ash canopy decline (Flower et al. 2013b ) and we predict the residual trees will respond to this canopy decline, we included the year in which EAB arrived in the post-EAB period. For example, if an EAB exit hole was discovered in 2007, we considered EAB to have arrived in 2006; thus, the pre-EAB period would be from 2001 to 2005 and the post-EAB period from 2006 to 2010.
Data analysis
First, we conducted a repeated measure analysis of variance (RMANOVA; α = 0.05) to test for a differential growth response between red and silver maples over time following the EAB-induced mortality. No significant difference between species was detected (P = 0.320); as such, red and silver maples were pooled for future analyses. Next, we conducted two separate but complimentary analyses to investigate silver maple growth during the EAB outbreak. For the first analysis, we used an analysis of variance with repeated measures (RMANOVA, α = 0.05) to investigate growth differences between the release groups, the pre-EAB and post-EAB periods (i.e., time), and the time × release group interaction. Plot was not significant and was excluded from the model. Following the RMANOVA, we conducted a univariate F-test to identify any significant differences between the release groups (CA versus NCA) during the pre-and post-EAB periods.
To further untangle factors that affected maple growth in response to ash decline, we created a single dependent variable, hereafter called growth response, by taking the post-EAB growth rate and subtracting the pre-EAB growth rate. Such an approach gives us the actual growth difference between preand post-invasion periods, making it easy to compare the growth response of trees. Although most of the individual trees increased average yearly growth post-EAB and thus have a positive growth response, some trees experienced a marginal decline in growth and thus have a negative growth response. Using the growth response as the dependent variable, a hierarchical mixed-effect model was constructed with forest (random factor), plot nested in forest (random factor), release group (CA and NCA), and initial crown class (i.e., from 2005, pre-EABinduced mortality) as fixed factors and relative basal area of ash (i.e., disturbance severity) as a covariate. The estimation method used for the model was restricted maximum likelihood with the Kenward-Rogers denominator degrees of freedom adjustment. The covariance parameters associated with the random effects were variance components with a compound symmetry structuring for the error term.
To assess EAB-induced potential differences between release groups in the annual growth increment over time, we utilized a RMANOVA. Release group was treated as a main effect and the annual growth increment from 2005 to 2010 was the repeated measure and the time × release group interaction was used to assess differential responses between groups over time. A significant time × release group interaction suggests the presence of differential growth responses between groups (with the CA exhibiting more rapid growth relative to the NCA group in multiple years). In order to assess the presence of a lag in growth in the NCA group relative to the CA group, we lagged the annual growth increment in the NCA group by −1 and −2 years and reanalyzed the data set using the same model. We considered the lag to have been resolved when the time × release group interaction was no longer significant. All statistics were analyzed using SYSTAT (2007) statistical software (SPSS Inc., Chicago, IL, USA).
Results
Pre-disturbance versus post-disturbance growth patterns
Before the outbreak of EAB in 2005, maple growth was similar between release groups. Both groups exhibited stable growth patterns, from 1990 to 2000, and a slowing growth rate from 2000 to 2005, indicative of canopy closure (Fig. 3) . Following the EAB outbreak, trees in both the CA and NCA groups responded rapidly, exhibiting increased growth rates (Fig. 3) . Statistical analysis indicates that prior to EAB-induced decline, maples from both the CA and NCA groups had similar growth rates (0.127 ± 0 .016 and 0.131 ± 0 .014 cm y ear − 1 , mean ± SE, respec tive ly ) ( Fig. 4 ; R M AN O VA F 1,70 = 0.05, P = 0.824). The progression of growth over time from the "pre-EAB" to "post-EAB" period was also significantly different from growth rates during the pre-EAB period, with growth rates increasing over 72% ( Fig. 4 ; RMANOVA F 1,70 = 50.369, P < 0.001). Maples from both the CA and NCA groups exhibited enhanced growth rates following the EAB outbreak (0.185 ± 0.022 and 0.262 ± 0.030 cm year − 1, respectively). A significant time × release group interaction was observed (RMANOVA F 1,70 = 7.482, P = 0.008) in which trees in the CA group responded more positively (99% larger growth increment post-EAB) to the EAB-induced ash mortality relative to those in the NCA group (41%). As a result, post-EAB growth between release groups differed significantly (RMANOVA F 1 , 7 0 = 4.124, P = 0.046).
Factors affecting maple growth response
Further analysis revealed that basal area of ash (disturbance severity), crown class, and other factors affected the maple growth response following EAB-induced mortality. Consistent with the RMANOVA results, release group remained a significant factor, with trees in the CA group exhibiting a larger growth response than those in the NCA group (F 1,56 = 10.938, P = 0.002, overall model adj. R 2 = 0.582). Relative basal area of ash covaried with the maple growth response, with focal trees in less severely disturbed areas showing lower growth responses than trees in areas of high disturbance severity ( Fig. 5 ; F 1,56 = 5.456, P = 0.023). Analysis of the initial crown class data indicates that trees in the intermediate canopy positions exhibited a larger canopy release than did those in suppressed and codominant positions, suggesting that trees in different crown classes respond differently to disturbance ( Fig. 6 ; F 2,56 = 3.239, P = 0.047).
Ash canopy decline and maple growth
Annual monitoring of the visual ash canopy condition of 526 ash trees within the study plots indicated relatively healthy ash canopies in 2005 and 2006, then a gradual decline in canopy health, culminating in widespread mortality by 2010 (Fig. 7) . Significant temporal variability in the annual growth increment of maples occurred following the arrival of EAB and the subsequent EAB-induced ash decline (2005) (2006) (2007) (2008) (2009) (2010) ; F = 20.836, P < 0.001). Furthermore, a significant difference in the temporal response was observed between release groups, with maples in the CA group exhibiting higher annual growth increments relative to those in the NCA group ( Fig. 7; F NCA CA * * * Fig. 4 Mean annual radial increment growth of maples during the "pre-EAB" (5 years before observance) and "post-EAB" for both the canopy advancing group (CA, black bars) and the non-canopy advancement group (NCA, grey bars). The double asterisk indicates significant differences between the "pre-EAB" and "post-EAB" periods (P < 0.001), while the single asterisk denotes the significant difference between the CA and NCA groups in the "post-EAB" period (P = 0.046). Error bar denotes standard error Fig. 3 Annual growth increment for maple trees in the canopy advancing (CA) group and the non-canopy advancing (NCA) group. The shaded area in [2005] [2006] indicates the earliest evidence of infestation at the sites potential lag in the growth response of the NCA group. Shifting annual growth increment response in the NCA group by 1 year in the NCA group did not resolve the significance of the time × release group interaction (F = 2.55, P = 0.039), but shifting it by 2 years did (F = 0.357, P = 0.784). These results indicate that the release of maples in the CA group occurred concurrently with the decline in ash and that these trees were positioned to capitalize on the reduced competition for light (and likely other) resources with ash and able to advance in canopy position as ash declined. In contrast, the release of maples in the NCA group lagged the CA group by 2 years indicating that this group required higher levels of ash canopy decline and thus light to stimulate growth.
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Discussion
The purpose of our study was to evaluate a potential growth release of residual red and silver maple trees (the second most abundant tree species after ash) in response to the EAB outbreak in northwestern Ohio at the turn of the twenty-first century. As expected, our findings show a significant increase in the radial annual growth increment of maples in both crownadvancing and non-crown-advancing release groups between the pre-and post-EAB periods coinciding with the EABinduced ash tree mortality. Our results suggest that the annual growth increment in both the CA and NCA groups increased progressively during the 5-year period, which coincides with Ash Basal Area (Disturbance Severity) EAB arrival and EAB-induced mortality. This enhanced growth is consistent with a release from competitive suppression associated with competition for light, nutrients, and water. Similar results have been observed in response to pest outbreaks (Hadley and Veblen 1993; Zhang et al. 1999; Bretfeld et al. 2015; Sangüesa-Barreda et al. 2015) , natural disturbances (Canham 1988; Merrens and Peart 1992) , and manipulative experiments, such as those following prescribed burning and mechanical removal (North et al. 1996; Plauborg 2004; Thorpe et al. 2007; Anning and McCarthy 2013) . Furthermore, the increasing annual growth increment after EAB arrival may highlight the gradual redistribution of light and nutrients to residual trees from ash, peaking in 2010 when mean ash canopy condition is nearly dead. Similarly, a study by Devine and Harrington (2013) focused on Oregon white oak (Quercus garryana Douglas ex Hook) growth responses at different time periods (1-3, 4-5, 6-10 years) following three silvicultural treatments (thinning, individual tree release or half release, and stand release or full release). They found significant differences in oak growth responses between treatments and across time, but temporal differences were dominated by increasing growth rates in the full release or most severe disturbance treatment. Our study is unique relative to the aforementioned body of research in part because we paired high-resolution growth data from maples with annual measures of EAB-induced ash tree mortality in a natural setting.
The EAB-induced growth responses include an immediate response observed in the CA group and a 2-year lagged response observed in the NCA group. The rapid response postdisturbance and the growth enhancement associated with disturbance severity while not surprising are underrepresented in the literature as they relate to contemporary natural disturbance events in temperate deciduous systems. Plauborg (2004) highlighted differential radial growth responses to thinning severity, focal species, and site quality. Plauborg (2004) reveals a tight species-specific disturbance severity effect driving increased radial growth, yet the immediacy of this response was not a focus. Thorpe et al. (2007) report a short (2-year) lag time of no radial growth response in black spruce (Picea mariana Mill.) after harvest, followed by a period of radial growth between 3 and 9 years. The different temporal patterns of the growth response may be due in part to the shade-tolerance levels of the two focal species. Black spruce is shade tolerant, and red and silver maples have intermediate shade tolerance, which permits the maples to respond more quickly (Burns and Honkala 1990) . Thorpe et al. (2007) showed that the magnitude of the growth response depended on tree age (higher for younger relative to older trees). Our findings are somewhat consistent with their results in that the maples in intermediate canopy positions exhibited higher growth responses relative to those in the suppressed and codominant positions. Jones et al. (2009) witnessed similar growth responses of shade-tolerant and shade-intolerant species 3-15 years post-harvest. Our results depicting an immediate growth response of red and silver maples in the CA group to the EAB disturbance reveal how resilience in the productivity of forests impacted by pests and pathogens may be mediated by the plasticity in the response of non-impacted species to the increased abundance of light, nutrients, and water (Flower and Gonzalez-Meler 2015) . The immediate growth response of the CA group in this natural system may have occurred in part because these sites did not have the disturbances associated with harvesting (e.g., soil compaction and nitrogen leaching). Furthermore, the EAB disturbance is a progressive mortality event leading to tree-level mortality iñ 2 years and stand-level ash mortality in~5 years unlike largely instantaneous silvicultural disturbances. As ash trees are attacked by EAB, the canopy slowly thins and water and nutrient uptake is impaired over a few years prior to the mortality of the ash tree (Flower et al. 2011; Flower et al. 2013b ). The gradual increase in aboveground and belowground resources may allow residual trees to make physiological adjustments prior to the mortality of the ash trees that would facilitate a rapid growth response when ash mortality occurs. For example, a gradual increase in water availability could prevent new water stress associated with light saturation. This "priming" effect caused by gradual decline and mortality of ash trees may lead to very different forest responses than would sudden disturbances. Thus, our study suggests that not only is the spatial pattern of disturbance (i.e., diffuse mortality) important, the temporal pattern of disturbance (i.e., gradual) may also be a critical influence on forest successional responses. Our finding that disturbance severity is positively related to maple growth supports the findings of Flower et al. (2013a) in which relative growth rates of all residual tree species following EAB disturbance in Toledo, in northwestern Ohio, were positively related to disturbance severity. Furthermore, it supports the post-disturbance data highlighting growth release of residual trees. Further research on the extent of this pattern across species is needed to better understand the extent to which EAB may alter forest successional patterns (e.g., how the response varies across a gradient from shade tolerance to shade intolerance). Additionally, future research should investigate the longevity of the growth response, particularly as it relates to disturbance severity.
Conclusion
Host-specific invasive pests create patterns of diffuse mortality in mixed-species forest stands. Our study of the radial growth response of red and silver maple trees to ash mortality brought on by the invasive emerald ash borer yields insights into understanding how trees respond to diffuse mortality. Understanding residual tree growth responses to disturbances that result in diffuse canopy mortality can facilitate better models of post-disturbance successional dynamics and yield better predictions that can shape informed management. Such knowledge is particularly relevant in light of the increased prevalence of pest and pathogen outbreaks that result in species-specific mortality events (Aukema et al. 2010) .
Red and silver maple trees that experienced increased exposure to sunlight (measured by advancement in crown class) had the greatest increases in growth. Thus, by predicting the potential for crown class advancement after disturbance, it is possible for managers to predict the biggest "winners" in forest succession following diffuse mortality. Furthermore, trees that did not advance in crown class also experienced some increase in growth following ash mortality, suggesting that the overall stand may benefit from decreases in aboveground and belowground competition following diffuse mortality of ash. Stands with greater ash density had the greatest increases in growth after the onset of ash mortality. The radial growth response of maples occurred in tandem with the thinning of ash canopies caused by EAB infestation.
The rapid growth response of certain tree species in EABaffected stands may promote structural complexity and maintain closed-canopy conditions that resist the proliferation of invasive plant species and sustain ecosystem services. Predisturbance vegetation surveys and the management of ash stands may help to ensure an adequate abundance of trees in different successional cohorts which will respond positively to diffuse disturbances to enhance the future health of these stands and increase their resilience (Mitchell et al. 2016) .
